Declassified in Part Samtlzed Copy Approved for Release 2013/08/15 : CIA-RDP70B00198R000700070001-2

e TR e

]

"1
71
T _ -
." '-_"?4 oot , ) N
. ’i
1]" -~ \
) w_.ﬁ!' b o ‘ .THERMAL TBST HIHDUH ASSMLY
i B S AT S i i
Ak affRAL I L L e -
W SR AR LA S I L3y
h } ,"7'!!-' - x'f‘.'.f”f‘. b s ‘.{—b"v“ EulRcetd el et Y ‘.":‘-'q‘ii.ﬂ -
}‘1 R O e 4
" |
£ T September 20, 1960
]
.,l
] STAT
Prepared by: STAT
Copy i of 5 Coptes Number of Pages: 17
ko

. ‘ - . '
Declassified in Part - Sanitized Copy Approved for Release 2013/08/15 : CIA-RDP70B00198R000700070001-2



Declassified in Part - Sanitized Copy Approved for Release 2013/08/15 : CIA-RDP70B00198R000700070001-2

i

j , THERMAL TEST WINDOW ASSEMBLY
. MK-II
1 INTRODUCTION
The thermal test window assembly is designed to provide

;_-1 ; a weans of experimentally measuring the heat flow through such K
e B /

{j' \ an assembly when subjected to the thermal envlromeni aimlnting'
:1;_‘.' ‘ that m'u.cipated {n actual use. Although thg final uindow wvhich o,
-j 5 _' will be used in the vet_ucle may diffena;preciably fronf thia test . T ;‘
%é" Co, model.in physical ap;;ea;.:;ance it. is a:xtt::;‘;;i,t'ed. ::ghapt y;:uhc; fh;ent _4"}: " '“ . " ;*ff‘;
1‘2‘ PN < ""flov characéer’ij;tic;" ;f‘y;:‘é:‘tvo un‘itslt :1:1’&'1-1 “be W:hnilar\..‘ it i; ‘ L 'Ui

" hoped ;;ﬁa: data obtained in testing this and similer units will =
] contribute to the refinement of the final design; ag wvell as provide
7, the information neceasary-to establish air conditioning loads,
U cooling requirements, and Q-bay environment specifications.

The thermal test window i{s designed to' provide maximum
 flexibility in testing. It can be used as a three glazing
5 configuration, with and without cooling air; and by removal of
the inner glazing assembly, it can be used as a two glazing

- configuration.

i It 1s the purpose of this report to describe in detail
: the proper operation and utilization of the tegt configuration;
o and to list the galient physical characteristics of the assembly,

80 that analytical calculations can be made.
N | | Page | N
| o S
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© WINDOW ASSEMBLY
o The window assembly consists of three glazings. The
outer glazing is 0.65" fused silica, the middle glazing is 0.75"

fused silica, and the inner glazing is 0.50".BK-7. Pused silica

wag used for the outer and middle glazings because of its strength
and its capability of withstanding severe thermal stresses.

| In order to retard heat penetration through the assembly,
two aurfaces of the glazing are coated with a low emissivity coating,

deacribed in Pignre 1. In addition a vacuum between the outer

l{g!\ﬂ 1‘5"‘; ";‘Rf ,:.I, é"g "i_;‘e-k et .‘, ] o '_ 5' 3
7" and. middle glazing acta ‘a8 an lnaulator. The outer and middle
- (‘t"& r.yu '-.- . "s! - L r (J’" - J- i..\. .

'ﬁ*glaztngs are essentially freely suppotted rectangular platea '

which, because of thelvacuum gap, are uniformily loaded by_

atmospheric pressure.

The design value which was used for the modulus of

rupture of fused silica was about 5000 psi and for BK-7 was

: ‘ ataat 3200 psi. The design safety factor reduces the design
stresses for silica and BK-7 to 3300 psi and 2100 psi respectively.
-4 The total stresses on the face of each glazing consists of the
stresses due to the pressure difference between faces, plus (or
minus) the stresses due to temperature gradieants. The pressare

y stresses remaln constant during this particular test because the
ambient (atmospheric) pressure does not change. The thermal

- stresses will add to or subtract from the pressure stresses

depending on whether the stresses are due to cooling (tensile) or

e

A

heating (compresaive).

Page 2
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7] . The window-assemhly was designed to operate at sea

level pressure for the complete duration of the heat test. The
El pressure in the cooling air gap pust never exceed 1 psig. The
N cooling air temperature must never be less than 80°F. When

cooling air is to be used gas part of the heat test, it must be
turned on prior to the start of the heating cycle. - Cooling atir N

should néver be turnéd.on after.a heat test has started.

No part of the assembly should ever be subjected to

G o Ju !

temperaturea greater than 515°P The assembly was deslgned to

'l'

Wyt &y, v*- C T
b e o - - “1 a 1 1 . h > -
axagék- 1-u1thatand tha heating and cooling profile delineated inna uemorandum
's&‘f-.-..“'» [EEN -: { ¢P ‘s - A, 'q_ . "“_ . 1 “. _‘ (‘"u ‘ Yo -.
a‘#ﬂ‘g - \frou l:he vehicle manufacturer dated 29 Pebrgary 1960. The heating “
oo S lf A v
w7

and cooling rates correspond to approximately 50°Flm1n. on the

g P
-Ll‘ -‘

outer glaztng surface,

Drawving 547-0193-2 {5 an assembly drawing of the window.

L3

The O-rings used to accomplish the vacuum seal are a compound of
Viton A and 5. I; operation, the high temperatures involved

will cause the d—finga to take a set. Aftgr pfolonged operation
g the O-ring will:seal itgelf to the quartz glazing, making removal

- difficult. Attemﬂfing to change the 0-ring may result in damage

- to the low emissivity coatings. It is suggested that if a leak

j develops in the vacuum seal, that the unit not be disassembled, but
. that it be returned to us for servicing.

N Since a compressible O-ring 1s used, when vacuum is

’ applied, one glazing will withdraw into the mount. 1If it is

necessary, the lower retainer ring may then be tightened to
, eliminate the space between the faying surfaces of the withdrawn

glazing and the frame. However, the mowmt sghould be loosened

|
1
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before the vacuum is released, since it is not designed to with-

stand the loading which would result. As the O-ring takes a

bad Ll

set, the amount of gap will become smaller. Maintaining a slight

compression of the O-ring. by means of the mount retainer, when

L. ,'\I

the unit-.ie not evacuated may be desirable, since 1t will prevent

ol

dirt from entering the sealing surfaces of the 0- ring.

The aurfacea of each glazing are optically polished.’

W
h-NJ

Excreme caution should be taken in the handling and cleantng of

the 31a:1n3 surfaces. Even though the exposed surfaces are in

compreasion thermally induced’ atraina coupled with a scratch may

.; resul: in £racture.' Cleaniug should be accowplished using acetone :
‘l{i-'fand lens tissue in a manner consistant with good optical practice.

‘Caution should be exercieed 80 as not to deteriorate the silastic

Bezad

o) - ,seal or Viton O-rings with the acetone. If the acetone ig applied -
sparingly on a pad of tissue, not enough will contact the rubber
to cause harmful effects.

The thermocouplea are attached to the glazings with

o C Saueroieen No. 29 cement, and are located as shown in Figure 2,
‘;j; ' The thermocouples are numbered to corréspond to the fnumbering

system used on the thermal test window assembly retained at our

J location. Therefore corresponding numbers refer to thermocouples

. - at the same location on both units. The terminal board arrangement

1

a : is shown in Figure 3.

- Page &
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© VACUUM SYSTEM

The purpose of maintaininz a vacuum in Lhe gap between the outer

two glazings is to reduce heat tramsfer by conduction through this

gap. The thermal conductivity of air is essentially independent of

o

pressure at high pressures, and varies linearly with pressure at

- |

very low pressures. The transition range is dependent upon geometry.. For

the configuration of the vacuum gap, a pressure of at least 2 microns

must be maintained in order to produce adequaee thermal insulation. -

' . ' . “ " i oe & HIEPYE i . [ "4

Because of orifice’ restrlctions 1n the spacer aﬁdﬂvalves,-thef-;,h

I 3

lr-=‘$ -E‘ I

. . .
.

‘f

»

] s .
EEACEL N R ,-r'w»?u;. . : fy Ce sk LA R
R 'vacuum gage located on the pumping system mauifold will ob include_ qqi‘“
5 o '.. . ’ -h-_‘. hi e Ly *-‘ d;"h- . b g .
4 77 ‘the actual pressure in the vacuum gap A calibration was estahllshed by “
i L TP . caty .

uslng a second vacuum gage mounted in a metal plate which was substituted
e

for one of the glazings. The gage at the manifold was sepafhted from the'

-

configuration by 6 feet of % inch copper tublng, an@ by two valves with

orifice restrictions of 0.170 and 0.375 inches. The calibration is

shown in figure 4, and indicates that a ‘pressure no greater tham 0.5

~

microns should be maintained at the manifold location.

.

3. .

1f the vacuum gap is exposed to air, it may requi;e se;eral
hours of baking at SOOOF, with continuous vacuum-pumplng, for sufficient
outgassing Lo occur to enable the desired pressure to be achieved in

the vacuum gap. Even though Lhé unit will be shipped with a vacuum

in Lhe vacuum gap, the outgassing procedure will probably be required

initially.
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VACILE SYETEM OPENATING THSTRUCTIONS
5 e i i T LK T o e e

LT

. '
o and

1 L. Components

1.1. Vecuum pumps

.

1.1.1, Mechanical pu@ﬁ:
‘ Cencralecientific Compeny
Type No. HYVAC~2
Operating renge from atm&sphe;ic pressure (760 mm cf Hg)

to approximately one microm (1 x 1073 mm of Hg)

h’iq- ﬁ' . i._ C . a‘ I

1.1.2. Diffusion ,pump':_
Conselidated Vacuum. Gox;porgtion
Type No. VME-1l
Opersting renge from 10 mn of Hg £o 107% m of ¥

.Heater coil ipput at 135 wvatts.

1.2, ?ressure irdfcation

1.2,1. Cold Cathede Di.scbarée Gauge:

L]

Cereolidated VYacuum Corporation

Type Wo. GPH-1CD A.

& n
o it

. «3 -
Operating range from 25 = 10 7 mm of Bz o 1 x 10 7 ma of Vig

1.3, Shut off velves

1.32.1, Vsetronlcs Corporetion

Type CV50L

Bellows seal valve

ey

One Ralf foch tubing sclder ¢omnection
Maximum eperating temperature - 206°F

Z. Preecauticas

S Lo

2.1, ¥Yacuum pumps

2.1.1. Mechgntcal pump

-t

1f the puwp rotor shouid s¢all during starteup, shut off

R
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tite motor and free the pump rotor manualliy. Festert

uotor.,

(R R

2.1.2. Biffusion pum#
2,1.2,1. Heater input

Coil réequirement is 135 watts. The resistance

—— it

- ' ig 22 chmé, s8¢ thet 2 drop of 110 velts acrose
the coil will proevide the required wattage., A
rheoatat i included to compencate for lime .

voltage above 110 woles.

; _ © 2.1.2:2. Sbut-down

Under no eircumstances should the diffusicn puap
be exposed to high pressure {zbove i-x 10“1 oEn

of Hg) vhen the ofl is het, Seec Seetion 2.2 for

procedure for shutting -down.

ks tosd  aed

2.2, Vacuum Gauge

2.2.1. A bigh veltage potential is inherent ia Ene cperaticn
x of the discharge gauge {up to 4400 volis)}, LG NKOT touch
?} : . the leads when the pover source is energized. When ﬁhé
) péwer source is desctivated, DD HOT touch the leads until
they have beéen pgreucded, .

2.2.2. Yien making the spark plug type esuaection, cGaly

[TOCEA E

axiel foree is to bz cpplicd or the glaese-to-metal seal

. may be fractured,

2.2.3. Alnhough‘the maximm pressure indicaticn iz 25 i 1073

o of Hg the gauge will oot be dameged by very shore

b

expesures to higher pressures., Prelouged exvosures

[P -

(up to atmeepheric pressure) will cause unpecessery

centzmination snd result im a shortemed gsuge life,

P

P |
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'l 3. Operation
(HOTE: The sequence of operaticn ie referencnst to tue ztlacied
"g schematic dfagram and the ca-;-responding ideatificaticn tags
_on each valve.)
3.1. ZInitisl conditioms:
a) “Valve #1 cpén

b) Valve 2 opea

]
i
] ' , ¢) Valvé #3 élosed
7 . d) Valves %4 opén if connected to system to be evacuated
g | " or closed if only the manifeld is to be checked.
3 e) . Diffision and nechanical pumps off.
£) Fan off
} . 8) Vacuum gauge off
3.1.2. Riméhi:eg atsge

3.1.2,1, Turn on mechanical pemp sod allow it to run

continuously, DO KOT start the diffusien

pump until the cystem pressure is 25 x 1073

1
]

mm of BEg. This can be deterwined by pericdically

’

turnivg the discharge zeuge for short perilods

{5 te 10 secynds) ané'cabserving the peint at
vhick tbe prescure indicated is 25 % 10-3 mm or
less. A rough inéi.;ai:iczu of l:h;: pres;ute is

the chapge in piteh of the sound of the mechsnical

pump a8 the pregsure drops from ztmespberic to

' o i'i-‘.i I

the micrea range.

3.1.3. High vecus operation

Y

"3.1.3.1, When the pressure ia 25 x 10-3 mn or less

-a) Turn en the fan

i
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i

§ L ' b) Tura on the diffusicn proip
3.1.3.2. ¥oen the diffusion pwop hoiler becomes teo
z : hot te touch,

'a) Close vzlve #1,

PR Y

b) Open valve 93,

wincd

(NOTE: 'When the diffusion pump is firet turned
. cm, gas will be evolved from the oil,
temporarily raisiog the system ﬁreasm;e.
If the preaéure exceeds 25 x 1073 mm,
turn off the vacuum gauge and qréni.t':o'r'
the ﬁreasuré periodically until it '

falis bélau 25 x 10-3 mm. When- the

pressure drops below this pressure,
p ’ " the geuge may be left en cc;ntinu'ously.)
j 3.2. Shnt-ti..ng dowm
3.2,1. ) The mechanical pump g {6 remain on.

b) .Close valve #4

2 f e e
s tod. Wit

&) Turn off vecuun géuge pewer cupply

d) Turn off the diffusica pump

kﬁ - -41.

e} The fan i3 to be left con.

3.2.2, then the diffusicn pump boiler L5 ccol emough te touch,

o] _B‘.

aj Tarn cff the fan
b) Close valves #2 and €3

¢} Turn off the mechanical pump

‘ R 'Eﬂ’j

(NOTE: Valves £2 and #3 are closed only to prevent

contanination of the diffveion pump efl. 1f

P

necessary, the pump may be disconmected fer

£

servicing when the bof{lsr is cool.)

1 .
Declassified in Part - Sanitized Copy Approved for Release 2013/08/15 : CIA-RDP70B00198R000700070001-2



. . 4

. .p-, R I . - i . .
P ‘a ‘s b =X b I :
rerdlaan ey -.-.\A. u\..l.-.._ oy )‘ ! '

Declassified in Part - Samtlzed Copy Approved for Release 2013/08/15 CIA RDPTOBbO198R000700070001 2 ey

- ‘. ) (-' ' ( Ry

- Ceien

- H

. &

, :

:

i

iEnmange i
Gauge

n—&)
.
e

d " . = —— :] T
. ‘SySTEM |}
-~ " ! r
S
. O
EXHAUST
~. ! ‘ - ‘b
: N | -
Mﬁ; - &\ . . l.\: . . 4
E-ir ; ) -; '\& %'"3‘ . ] 3 . . ,n"
LY “H'F‘ }i., ] .g-.. by T e .,.;2.., ) A e
' - e S "' - . - LAl . - - L B ', vy o L
R bt i HO L G L = i : J ¥
‘e BT £ AL U et R _ T o .-'. ui}:.—-n ”". I st g
.._ia’ "i !” Fa £y o T wpey b R Ny - ‘:? g"" |- T.;i o
‘m'-: s ,\} Juw D PUMP .r R B 21
— : e T - _L..a. - ..M. ..a.; I qs'_ T Jhc-q Lo 4 A .
) ; ",- rglgc‘ﬂ pUHP o R i ' ‘ i cigm kln v -
K el - Ao '. \ i e . ey Dt L
. " uL'_L_ o [ [ bl N r [T} {,-Pi ¢ e . 4 LA 3 . oy e
i %-I“:]" '\- . . ' w F -J. '. 'f.sh . ll‘- .} V‘\ .b")'!‘:}"g::'d"‘-"" m:“li““i‘;‘ JE
" A e T P . " B s ‘- _}I;E £ v N A
SEeE S I s ek ' : 1;'5.,-‘ P O P o S SO o A S
" . - ey £ Wl AT bt 1 el N
’ff‘ - " pr. T I R S 3‘*’:'\‘ te
[ SO A b T W . : ¥ B -
v -}"’" AL o S SRR Y N \‘ﬁ' - T
€ %\‘k\é . ;‘r - [ . - N .
-4 P P - par e
B e R .ﬂé_-,"c O N ST
55“4 g Jq} :59_{!, gL, £ 1 - S -:.:‘ o S
. -t by . P A
. S o
r \ - ' [
. ? Y
. . o
R -
. b '_.:
.

Deélassified in Part - Sanitized Copy Approved for Release 2013/08/15 : CIA-RDP70B00198R000700070001-2




Declassified in Part - Sanitized Copy Approved for Release 2013/08/15 : CIA-RDP70B00198R000700070001-2
P

C

3 31 3 3

3 ™3

M 3 31 M1 1 /3 2 3 3 3 ra

-

PROTOTYPE PUMPING SYSTEM

VALVE DETAIL

"/

'VALVE NO. 4—\ /—vmm NO. 1 ;

. -

VALVE NO. 3

—

Page 15
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SPARE PARTS FOR VACUUM PUMPLN( SYSTEM

Mechanical I'ump (HYVAC-2)

D B

a) One complete oil change {(one quart)

b) One "V" belt

“"’A\

e .

¢) Instruction Booklet <is
11, Diffusion Pump (VMF-11) 1

a) One complete oil change (55 gms. of Cencoil "E“)_

L ed

P L e

e, b) One heater (C.V.C. No, 63293)
‘}3;?: c) One dozen drain gaskets (C v. C No. 26&41) A ‘
“"‘q: L - .d) Plastic tubing (for filling pump) _ a o el
3. : “\ i . o [ . B e " ) , . e

" e) Instruction'booklet Yo . < e . i“

" 1I1. Vacuum Gauge (GPH 100 A)

=

a) Instruction booklet

Iv. Miscellaneous

a) One Hoke valve (A434)
b) Two lloke adaptor fittings (S-25) .

¢) One Sellows seal valve stem assembly for Q.E.D. valves (CV50)

s .

d) Eight ounces of high vacuum grease
e) Two %" flare tubing Union fittings
f) Fifteen feet of %" copper tubing
g) One seal-stix high vacuum wax

h) One adaptor fiLting, 5" flare tube to §-25 Hoke fitting

(PSS
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